To date, the reverse abdominoplasty has been reported infrequently as a procedure to improve the upper abdominal wall contour. In this report, we report on our experience with the reverse abdominoplasty and on a review of the English-language literature by using PubMed to draw conclusions regarding optimal indication for this procedure, results, and complications. Over a 3-year period, we have performed the reverse abdominoplasty in 7 patients that were all dissatisfied with their upper abdominal contour after previous abdominal wall contouring procedures. Five patients had preexisting submammary scars. The mean follow-up was 20 months (range 9 -29 months). In all but one patient there was a significant improvement of the upper abdominal wall contour. The esthetic result as measured with the Strasser grading system was good in 4 cases, mediocre in 2 cases, and poor in 1 case. The mean patient's satisfaction was 6.3 (range 1-10) as measured on a Visual Analog Scale. In 3 patients there were complications: in 2 patients a minor complication (wound dehiscence and a small seroma) and in 1 patient a more severe complication (wound dehiscence with ultimately sagging of scars and submammary sulcus) with a poor esthetic final result. In the English-language literature the reverse abdominoplasty procedure has been reported infrequently both for purely esthetic reasons and for reconstructive reasons with good results and few complications. Based upon our results and those as reported in the English-language literature, we conclude that there is a clear though limited indication for the reverse abdominoplasty procedure in a selected group of patients: redundant upper abdominal wall tissue after a previous abdominoplasty or liposuction, preferably with preexistent submammary scars.
D
issatisfaction of the anterior trunk contour is a very common reason for patients to consult a plastic surgeon. Mammaplasty, abdominoplasty, and liposuction are the most frequently performed esthetic procedures of the anterior trunk. These procedures usually have a predictable and satisfactory outcome with an acceptable complication rate. The resulting scars are either hardly discernable (liposuction) or just well accepted as a compensation for the final result. However, soft tissue redundancy may remain in the upper abdominal wall after these procedures. Either insufficient tissue shrinkage after liposuction or remaining tissue redundancy aggravated by plication of the muscle aponeurotic wall during abdominoplasty may cause this problem. In that instance, the patient may be a candidate for an adjuvant reverse abdominoplasty procedure.
The first description of the reverse abdominoplasty procedure was published in 1972 by Rebello and Franco. 1 This technique implies tissue resection of the upper abdomen and results in submammary scars crossing the midline.
In this report we share our experience with a personal series of 7 patients, and discuss the indications, results, and complications of this procedure, discussed among a review of the English-language literature.
MATERIALS AND METHODS
In the period between 2004 and 2006, 7 reverse abdominoplasty procedures have been performed by the senior author (B.v.d.L.). The patients (see Table 1 ), all female, had a mean age of 51 years with a median of 49 (range 41-76) years. Five patients had preexisting submammary scars due to either a breast reduction (n ϭ 4) or breast augmentation (n ϭ 1). All patients had a history of an abdominal wall-improving procedure: either an abdominoplasty (n ϭ 3), a liposuction (n ϭ 2), or an abdominoplasty combined with a consecutive liposuction (n ϭ 2). One of the patients also had a history of a laparoscopic adjustable gastric banding procedure followed by considerable weight loss (patient 3). For 6 patients, the indication for the procedure was dissatisfaction with the upper abdominal wall contour, in 1 patient upper abdominal tissue redundancy resting on her stoma bag with subsequent skin irritation. In 1 patient, the excess upper abdominal wall tissue was deepithelialized and used to augment the volume of both breasts.
All patients were evaluated at the outpatient clinic and their charts and pictures were reviewed. The Strasser grading system 2 and a Visual Analog Scale (VAS) were used to analyze the results. We used PubMed to review the Englishlanguage literature.
Technique
Preoperatively, the amount of abdominal wall tissue to be excised is estimated by means of the pinch-test and then drawn. The operation begins with a submammary incision crossing the midline in a "gull wing" fashion. The caudally located abdominal tissue flap is elevated from the fascia and undermined caudally just beyond (2-4 cm) the preoperatively marked caudal border. Then, the flap is pulled upwards and the excess abdominal wall tissue is excised (Fig. 1) . In case of augmenting the breasts by using the deepithelialized abdominal wall tissue, this flap is transposed and vascularized from the lateral sides. Scarpa's fascia of the abdominal wall flap is sutured to the pectoralis fascia and/or the periosteum of the ribs with several Vicryl-0 sutures (Ethicon, a Johnson & Johnson company, Somerville, NJ) to prevent descent of the scar and the submammary line. Closure is performed with isolated Vicryl 3.0 sutures and a running intracutaneous Monocryl 3.0 suture (Ethicon). Adhesive tape is applied to the wound.
RESULTS
The average weight of the resected upper abdominal wall soft tissue was 600 g (range 121-1230 g), the maximum width ranged from 8 to 15 cm. Follow-up of the patients ranged from 9 to 29 months with a mean of 20 months. The esthetic result as measured with the Strasser grading system was good in 4 cases (Fig. 2) , mediocre in 2 cases (Fig. 3) , and poor in 1 case (Fig. 4) . The overall patient's satisfaction rate as measured on a Visual Analog Scale ranged from 1 to 10, with a mean of 6.3, and, when omitting the severely dissatisfied patient (patient 3 with a VAS score of 1) with a mean of 7.2.
Three patients experienced postoperative complications: in 2 patients a minor complication (wound dehiscence and a small seroma) and in 1 patient a more severe complication (wound dehiscence with ultimately sagging of scars and submammary sulcus) with a poor esthetic final result occurred (Table 1) . We have proposed to relift the sagged submammary sulcus and tissues in this lattermentioned severely dissatisfied patient (patient 3), but she refused.
DISCUSSION
Our experience with the reverse abdominoplasty procedure in this series of 7 patients demonstrates that there is a clear though limited indication for this procedure in a selected group of patients. The procedure can be very 
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useful in those patients that already had an anterior trunk contouring procedure (usually either an abdominoplasty or liposuction procedure) without sufficient effect on the soft tissue redundancy in the upper abdomen. In these circumstances and with preexisting submammary scars, the esthetic improvement of the upper abdominal wall contour outweighs the scars that result from this procedure and that cross the midline. The aspect of the scars crossing the midline was well accepted by our patients. Nevertheless, one should always keep in mind that a scar crossing the abdominal wall midline in the submammary region may result in a hypertrophic scar. Although 3 of our 7 patients (42%) experienced complications, 2 of these patients had just a minor complication (1 small seroma and 1 wound dehiscence) that hardly affected the final result. In just 1 patient the complication was more severe and resulted ultimately in a poor final esthetic outcome (Fig. 4) . In this patient only we augmented the breasts by sparing the deepithelialized abdominal wall tissue. This patient experienced wound dehiscence and subsequent sagging of the submammary scars, which was probably due to necrosis of the deepithelialized flap. The large undermining of this deepithelialized flap in this case leaves only vascularization from the lateral side (Huger zone III), which apparently was insufficient for flap survival. One should take this risk into account when saving the excess abdominal wall tissue for breast augmentation.
To date, there is only a limited amount of reports in English-language literature (Table 2 ) concerning the reverse abdominoplasty procedure.
The first description of such a procedure was published in 1972 by Rebello and Franco 1 in the Spanish-language literature; their indication to use this procedure was a "bulgy epigastric region." They used the submammary incision for both a reduction mammaplasty and the reverse abdominoplasty. In selected cases they even combined the conventional and reverse abdominoplasty; in these selected cases they did not undermine a horizontal strip of 3 cm above and below the umbilicus just to preserve sufficient vascularization of both flaps.
In 1979, Baroudi et al 3 published the reverse abdominoplasty for esthetic reason as the first in the English literature. They used this technique for contouring the epigastric region in a period when liposuction was not yet available in patients without a history of conventional abdominoplasty but always in combination with a simultaneous reduction mammaplasty procedure.
Subsequently, Avelar 4 reported on a limited and technically different type of reverse abdominoplasty for esthetic reasons: they combined a liposuction procedure of the epigastric region with a limited skin resection below the submammary sulcus on either side without crossing the midline. In their series of 49 patients, they reported excellent improvement of the upper abdominal wall contour. In 42 of these patients, however, they performed the same procedure simultaneously in the lower abdomen using an extended Pfannenstiel incision. Only 2 patients experienced minor seroma formation, which was treated with syringe aspiration. All patients accepted the new submammary scar, which did not cross the midline. Although submammary excision of excess abdominal wall tissue without an incision crossing the midline is an advantage, correction of excess tissue in the midline area is limited.
In reported on the reverse abdominoplasty procedure as part of an upper body lift after massive weight loss. In these patients, the submammary incision was extended to the back for performing a so-called reverse torsoplasty. Akbas et al 5 reported just one case of this reverse torsoplasty without complications. Hurwitz 6 reported on 8 patients that had a reverse abdominoplasty as part of a single-stage total body lift. After this extensive surgery, 3 patients experienced seroma formation, 2 patients minor wound infections, and 4 minor skin dehiscences.
Also in these massive weight loss patients, a concomitant breast augmentation can be performed by using 
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Reverse Abdominoplasty the deepithelialized excess abdominal wall tissue, as has been described by Hurwitz and Agha-Mohammadi 7 : "the spiral flap." By using this deepithelialized tissue the poor shape and projection of the breasts can be corrected. Hurwitz et al reported in their series of 18 patients only 3 patients that experienced fat necrosis of whom 1 patient finally developed distal flap necrosis that had to be corrected surgically. We have performed this procedure in only one patient, who also experienced complications resulting from tissue necrosis.
In the English-language plastic surgery textbooks 8 -11 the reverse abdominoplasty has only been mentioned briefly to be considered for esthetic reasons only in cases when submammary scars are preexistent. Regarding our results, we think this is a main prerequisite for this procedure, although there might be some patients that may prefer a new submammary scar over a low transverse scar when only the upper abdominal wall contour has to be corrected. Surgical scars in the epigastric region may also contribute to the decision for a reverse abdominoplasty procedure in these patients. 8 The reverse abdominoplasty has also been described for reconstruction of defects: thoracic defects following oncologic procedures, breast reconstruction, and reconstruction of burn contracture in the upper epigastric region. In these reconstructive cases, the upper abdominal wall tissue has been used either as a random [12] [13] [14] or pedicled 15, 16 fasciocutaneous flap or as part of a musculocutaneous flap. 17, 18 We have also used the reverse abdominoplasty procedure in a rather unique situation (patient 7): to resolve skin irritation due to sagging of upper abdominal wall tissue on an ileostoma. This procedure completely solved this problem.
With the increase in bariatric plastic surgery we expect that the reverse abdominoplasty procedure may be used more frequently, probably in combination with augmentation of the breasts by using the deepithelialized excess upper abdominal wall tissue as has been described by Hurwitz and Agha-Mohammadi.
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CONCLUSION
The reverse abdominoplasty has a limited but clear indication in a selected group of patients-especially in those patients with preexisting scars in the submammary region and with remaining redundant upper abdominal wall tissue after previous abdominal wall contouring procedures. In these cases, the technique is relatively safe with an acceptable complication rate and generally results in a definite improvement of the upper abdominal wall contour with acceptable scars crossing the midline. A 41-year-old woman (patient 1) before (A) and 9 months after (B) a reverse abdominoplasty procedure with a mediocre esthetic result according to the Strasser grading system. Note the improvement of the upper abdominal wall contour, but with a clearly visible scar that has sagged in the midline. With the reverse abdominoplasty procedure we also have shortened the distance between nipple and submammary sulcus to reduce the pseudoptosis.
FIGURE 4.
A 41-year-old woman after massive weight loss and 12 months after the reverse abdominoplasty procedure combined with augmentation of her breasts with the deepithelialized redundant abdominal wall tissue. The esthetic result according to the Strasser grading system was poor. Despite some improvement of the upper abdominal wall contour and the breast volume, the scar has sagged as well as her breasts with a clearly visible scar.
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